Requested Patent JP101 55493A 


Title: GENE CODING FOR PHOSPHOUPASE A1 DERIVED FROM ASPERGILLUS ; 

Abstriacted Patent JP1 01 55493 ; 

Publication Date: 1 998-06-1 6 ; 

Inventoits): 

WATANABE ICHIRO; KOISHI RYUTA; YAO YOSHIO; TSUJI TOSHIAKI- SERIZAWA 
NOBUKI; SHIBA YOlCHIRO; YOSHIKAWA HIROJI ; 

Applicant(s): SANKYO CO LTD ; 

Application Number JP1997027d967 19971003 ; 

Priority Number(s): ; 

IPC Classification: C12N15/09; C12N1/19; C12N5/10; C12N9/16 ; 

Equivalents: ; 

ABSTRACT: 
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(54) t»^o^»] 7x^/M=;i.xH**(o*xiicy/x— fefAi&n-H-r«3aey 


(57) [gj^j) 

( ^ ) r X'^/K/^J^ • :t 'J -tf ( Aspergi 11 us oryz 
ae) A5|t<0;f*;^*'J/t— fe'A 1 ( PLA 1) Sr3- h'-T 

f S C t tc J: e P L A 1 ^gftTj- e, . 

2 6 9 r^5ne» T 5 y KiE?Wi*^>^ri.-Ky '^r-f Hi 


(2) 


2 or 5 y BES^ 1 — 269 r 5 

[ 2 1 ffimoga?^ s# 2 ior 5 y i - 

NA, 

1 -8 8 STifi^tli,?^ Kl^Sr^OC: t A^^. 
H-^-^»DNA. 

[19*^5] iU^SCEttiODNAtXhyyyx 

$:W1-«»:K>J '^T^ H S- 3- D N A . 
[13*^6] la^StcEttcODNAtexSSC, 

D N A J-^tr w t D N A'^^' 

i mtm 1 0 3 mm nh^9<n\ ^rti^ i ocieas 

tiS^cmil) -9--/;*oS-fe;^ -tUtVx KS5 
8-2D/^pCY339-Cfci. S^JS 1 Oi3a<^ia± 

^S^2ior 5 yiKS^ 1 -2 6 9-c^$n&r ay 

6ifj'<r^H, iy::i±s^jii0^s^2coT5ye 
«^ 1 - 2 6 9 r^^fi^ r 5 y igaE?^ ^twT) 1 L < 

ti2otU:OaaizliOT 1 L < ii 2olJU:c^;r = 
ySb6«SB5. X5fei^:fi}fA5nT^^^rayiSm> 

0 , y ^ ^-^fSii ^ y '^r^ h . 
B&«s^2orsyKS^i-2 6 9-c^$ix&r5y 

8Say9Sr^O::tA»^>itO- ^^tT^y/^—t'yStt^^-r 


y^r^h'<7a?^:&&. 
[ooon 

n^X • ^ry-t* (Aspergillus oryzae) <r>:t-X^^*J^^—^ 

Mlfi;tDNA'<^?^-. SE^7^-rjgSfem$-^a 

AliOSJS:&ffit:B&ti. 
[0002] 

ffl, 4S?Sttf^ffi^^^rt«>y>^T. 

MLx^hixhm^m'jymnxh'), yvs&stcit 
^xym^ij^mt:itizmK ^^mmn. 
i^-th^mm^^ix. mttiii^^x^'m 

izmaLXtrntfitr^rni-hzt. ijn.z^^i.^ -r^ 
^ V ^j.^<7>^a^ :t yimmsiv^ LX hmtnifi 

m^im^^tltt^:^tiX\^h [Yamno, Y. and G 
ohlani. S. (1996)Ahstracl of 4lh World Surfactants 
Congress P-84 ^] . 

[ 0 0 0 3 ] iSiE. Bs^jitfflLT y ymn^mtti 
'j^r*)>mnmm^tix\'^i>ifi. ztinr^BB/^^c, 

— eA2jStt$'mi^/::t.<orfco. :i<^mkmtzim^ 

y-f—t'Acol&asb&J^^nTv^i. tt:. atu<o** 
^?^!fe*^i^£:^X:^yy^— t'A [^53^5 8-2 
1 2 7 8 3#^] ^y t-S r^Bgffi6 3 - 4 2 6 9 

jVX • ;ty-t* (Aspergillus oryzae) ^<n^ti^rx 
9-^ {^tm) let. y:^KB^)RStt 

?:^0y^<— t*i^>^a3E3&^^>fiTl^fc [ContArdi. A. a 
nd ErcoH. A. <1933) Biochea. 2.261. 275-302 isX 
1/ Blain, J. A., et al. (1978) FE)6 Kicrobiolosy L 
etUrs 3. 85^ ift. ^iliJ><^)SS?:fflv^e:^ 

mn^tz^hmi^^nmttiiSt^ii. yvy>]Es 
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t^fc. ffiai^>l±, r;^'Vmr/P:^ (Aspcrxillus ) SO 

#SS3 . 
10004] 

[0005] -rtitfh. *^^Bfi9*i, TJf^^^fl^ 
X -:^'J-^ (Aspergillus oryzae) (Ot^Xif^V^^—^A 

[0006) 

[iE)a^»^t«.^:m#a) (d s 

?9^ffiJF!IS^ 2 or £ y 1^269 TtH^ ilh 

5 y 1 - 2 6 9 t-^x^iiS T ^ y SEffi5?4'0 1 
i L<li2otLh03fiilctJV^-C 1 L<(i2oCLb 

KS:3-K-f6DNA. (2) ffi?«aoE?fl#^20 
T 5 /iES^ 1 - 2 6 9 -C^^fll^r 5 y BSiJ^ 5: 

HSrn-K-rSDNA. (3) E^S0Be?fl#^10 

mi^<iZtiJ-c,tchDfiA. (4) (3)tCiMJO 
DNAty^-^yy:^^'^XU. i^;t.*y>'t— ifTSttS:^^ 
^df^'^r^l'Srn-H-r&DNA, (5) ( 3 ) (C 
IBBtco D N A t ;^ h y X >- h ^r^Tr^ w r 

-H-tiDNA. (6) ( 3) {C^<0DNAt6x 

ssc. 6 0-7ori?^fcft-c/wr>j^^>rxL. 
:i; y y^-- fe'-as^ 'J '^r^ H s- 3- H-r 6 D N 

A. <7) ( 1 ) - (6) OV^i^lOiCgaOD 
NAJ:^Ori:3&*£>^f^fflm;e.DNA'^^^^-. (8) 
r^A^H pCY339Tfce- <7)£aoSJft 
/IDNA'^.^'^^-, (9) r7>^.£K pAAPTi) 
(7> EJ!offl^£DNA'<.^:?-, (10) 

( 7 ) ( 9 ) ov *-r^(> 1 ocieKofflm;t D N A 
'<^'^-r0©fem5n^m±^, (in if-7* 

Oi-tJ^. - -tL-t'i/'X KS58-2D/pCY3 3 9 
X'hh. ( 1 0 ) £t!iOS±ffiK. (12) r;:^'^ 


^rt^;^-;i-'J-t' M-2-3/PAAP-C**. (1 

0) isaomM®. (13) s&f-sf^tcioT^ 
^>n. ^^a£j«m^2or=yg5S^i-2 6 9r 

^ 2 or 5 y KS^ 1 ^ 2 6 9 r^$ns r 5 /BSEW 
+0 1 o t L < ti 2 ^OJiOajQtfci 1 ^ t L < « 
2oiaJiOrSyiBE*£afft, X5tJ^:(±}¥A$nTi^i 

r5ysffi^A*4»^c>3, d--;^*y/^— t'SttSr^-tidf 
y '^r-?- h\ (14) a&FSffc J; oT^3^>n, m 

53^0ffi3?9*^20r 5 y^S^ 1^269 xr^^^M 
r5yiaE55S:^OCt3&*^,^:0. :t:>^;^y>"C— fe-jStt 
t^^^iiKy^T-f-H. (15) (10):J!fM(1 
2) ov^-mA-iotc£tt<^±m£. ;^x*y/<- 

[0007] JMrx^P^yl^x - if y 

-tr (Aspergillus oryzae) **^>*X:f.y><— tfA 1 (Kl 
rrpLAl J ti^-?) ^rj-KtSjafe^5r5^o-:i 

[0008] *^^tCij V , r ;^x:fv y fe'vStt j 
tli. Vi^f-ySK:tiyVUi^^yA»f>. fflSJKieK^ 

(00 0 9 1 1^:, *%^tCiii>T. ragi;^^pLA 
^ 2 or 5 y SE#^ 1 - 2 6 9 T'S^$n& r 5 y BEK 

i^:US?qaos^#^2or5yBES^i-2 6 

9T-^x$ilir 5 yKE?i|4'0 1 L < ti 20tLi:0 

s^^^c^i^^T. iotL<ti2-?tLtor5yig*<a 
ift. ?:ife*^«»A$nT^^&r^yiBEffiiWSr^trwt 
*»^>^o, :n;^-*yA— t-?gtt5r^T«>^y'^rf-H5' 

*^H3coffl«Jjt-PLAl fcUT^Cija^tOt 
LTil. E?5aoS^S-^20r = yBiS^l-2 6 9 
T-^^ilirsyKS^^SrW-ri:^^^^^ v-^rmfh 

[00 1 0) $^tC. *%BBODNAtLTti. S?(^ 

og£?^#^2or = yK5^ I ^ 2 6 9-c*$n&r 5 
y^^ir^thTti y '^r^ k Sr^- d n A*t0 
ari>s. j:o$fatc(±. a£59aosE?is^io7^u 

1 -88 8r^$n«»jr 7 U^r^ HiE?9$-W 
-^-SDNA$:l«fiCt*«T&i3&s. ^^ItCffi^^fl^ 

[00 1 1 ) 

[^m^mitmB} *^^dnaii. mux. p 

L A 1 --K y '^T^ F Sr i ai4«J*-^> P L A 1 ;K y 
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- :ty-fcf (Asperxillus oryzae) ^tlffax-ftO. ? 
^>(CAsper«ilIus oryzae (Ahlburg) Cohn SANK 11870 
(PERM BP-3887) ^ifar*>i. 

100 121 mRNA(oft&aiic*>y::r>Ti4- irr^v-y 

[00131 JiSiOrt < tT^^>*lX:mRN A*«P L 
A 1 ;J? ^Ti- K Sr 3- HT & t <7JT A ^ C t irHfiSf 
i/ia^Ui, mRNAi&^.$-fr±3Stt$-m^«r**, 

^}iiy:f'i$:Lf^ (Xenopus laevis) 605P^4ffliatCm RN 
ASr^UTffiR^lftO [Gunton, J. el ah 0 
972) Nature 177-1821^91] , hh\^if7^^W^ 

h [Schleif. B. F. abd Hensinlc. P. C. (1981) "Prac 
lical »feiho<kin Molecular Biology* Springer Verla 

«. NY . 

10 0 141 B$5BiOr> &:fr^Tii/::mRN AS-ast 
LT»Ee^^S$-ffiV^T-*«DNA^^0tL^^. C 
O-*0DNAA»t>Z*faDNA5:-&^-rS3&^, ^<ryii 
&t tTIiS 1 pi ^'bT— fe'ffi [Efslraliadis. A. , el 

ah (1976) Cell 7. 279-288 ^] , 7>F^ [Un 
d, H., et al. (1981) Nucleic Acids Res. % 2251-22 
66 ^] . 0. Joon Yoo ffi [Yoo, 0. J., et al. (198 
3) Proc- Natl. Acad.Sci. USA 79. 1049-1055^3 If 

COkayana. H. and Berg. P. (1982) Ho). Cell. BioK 
2. 161-170 ^] 3&fSHSTft6. 

[00 1 5) ^t>ixttimi-r=77.^Y^i^^m 

[Hanahan, D. (1963) J. Hoi. Biol. 1%. 
557-580 ^] , ^ihh'iS.^iVi^^i^'^VC^^^ 

[00 161 JiEtwJ:0^t^>n6JB®l£8M4:3&»i^, 
P L A 1 4f J r ^ F 3 - K i» D N A ^ 1 


[00171 [ 1 D ^tic^ 'J If jT :y F 7n-y 

;^^i7^ffiaiSc07 ^ V^f- KKfiJot'iD f>-Ct> J: 

^>-rwttT&«>) . :in5:rD-7'(3«P^^tt 
KfiTaJt, t'^^y, i^*:f#i^y-:^^itSM-S) t 

-f /^^-±t::®^ $n5t?Bai£»»(7>D N A t M>f y y 
[0018] C2:i :t;'J>^— eagJgfStcAOf^^L 

i -t h 7 > K t r >xx h 7 :^ H £0:t U 

tTSm^[Saiki. R. K.. et al. (1988) Science 
39, 487-491^.^} S-ff^^ Sfi^fOP LA 1 ^Kli'^T^ 
K^n-h'-r^^DNABSn-^JgerS. CCTfflV^ia 
SDNAiiLTli. PLAl;JfU^ri-h'5:^-ria 
JBiOmRN A J: Oae^aeC i O^fiE^iX^: c D N 

A, %ti\t*fjK\>Wk^%\\h:Lhi^-x:%h, z,<ni. 
otLTSSSL^rDN AK>V?:JbS C 1 ) <n::t<m^ 

[00191 (33 PLAliKU^r^KC^&fiittE 

i^r^'y^t^^W^ra^^ii-, PLAl:JfJ'<7'^Kfc:« 

c^^PLALIfJ-^r^H^ftSTftajL, BW»$:a 

[00201 ( 4 3 -b U^T -f y • ^ W y 'J r-f -b'— > 

J^lcftttA*^,ft^>ntcDNA$'. ^iFo-tn-o-yt 
7-fA':^-0lc7'Dr^ht, P L A 1 ^JtU'^T^ 
aBlBA*4>OmRNA$:y\>fyu^^-(X$^a, cDN 
Atl^L^rmRNASrKfil?-^, 0flK-r^. @iR$n 
^mRNAJr^W^^^eSR^. mtfT^ 'J/r-y^TiT 

co^>/^^Si^PLAl^$riB^&i*. i^rtiPLA 

i^Ky^r^Ktrm-sisft^ffli^TttaiLr, 
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[0021 ] tLhaOtfcmRNASrWfltLTcDN 

i :i t tci Off a ^ i: i . 

[0022] -r&i^^b. :t:%^SSr^'V1^4r;V;^ • 
;t U -fcriO P L A 1 .-K 'J '^T ^ H Sr n - K-f ^ D N A 
B!tt«>:^r^i. li^SKO:^ [feniaUs. T.. et al. (19 
S2)~Holecular Clonios: A Laboratory Hanual' Cold S 
pring Harbor Laboratory. NY#M] fc^V^^lteT^i. 

IfiEiOr^XSKDNACIBS'tSM^^^ 

1 00 23] -JSC. ^rv^--^ 

■orphis.) Jr^i:#i.i^>n t«itf, Nishi, T., et 
31.0985) J- Biocheo. 97, 153-199#53] , CliO^S 

2-C^$nir5ySS^l-2 6 93ti>^^tiPLAI 

t, PLAlSttSr^i^SCli: ^^tCtS^^T 
ti, wn^>cO^'W<5'SS-PLAliORS6ftfci^ic. 
[00 24] W;ctif>f:^^-o^4fy2 (IL-2)a 

L-2iStt$:ffi^Srttat:^t^oT 
[Wang. A., et al. (1984) Science 1431-14 
33^] . ^ixt^l. 'tn^,^tC^-rSiPj>6V^ii 

^ FSflI*^f)5r 6 D N A t,-r'^T ^♦J^C^ini . 
[0025] Cli^Jj; p^r««^*$&HB«ODNAU, JiS 
PLA14?y'<7*^H:om^*zS-:JV^T. 0li.Of*;t7 
T>f h • hUX^-f/Ua [Huritapiller. H. . etal. (1 
984)Nature 31?. 105-!ll#Ha] ^^IC«^V mSl 

[0026] tttj. mSior^yga^citf^aF:^ 

[Cranthaa, B.. et al. (1981) Nucleic Arid 
s Bcs. 9. r43-r74 . ^hlZ^ ::il^»3r^U:t^ 

^ (site specific nitasenesis ) [Hart. D.F., et a 


1. (1984) Proc. Natl. Acad. Sci. USA 81. 5662-6666 
(0027) *iDWA3&s*^aai7) ( 3) ODN 

^i>;itifiv^h, ttthh. irastm«ccoDNA«r 

DNAS:Bi?^^iSI?l«S^t:J:Offitc@^£. * 
( 3 ) ^DNA^, 7>^^Ar7^7-& [Fein 
berg. A. P.. et a!. (1983) Anal. Biocbc«.. 132. 6-1 
3^] . -•y^' h7:^;^U-i^3>^ [»bniatis. T., 
et al. (1982) 'Molecular Cloning: A Uboratory Ma 
nual" Cold Spring Barbor Laboratory, New york# 
S3] ^{Z^^X, "P^iScSJeRfStTCS, f^f-:^. 

[ 0 0 2 8 1 M>f r y ^>f -fe-i^ 3 
SSC ( sal ined-sodiuB citrate: r^rxvgH-h 
A-3t3»Sfflfj : 1 xsSCtiO. 1 5M<7)m^i-h 

C, 6 0T:c0^fef^*«fi{>*faTAi. 
[0O29)±a<O:^^|«lfflT4^ttCj:0. *^ 
O (3) ODNAi:/wy'jr>fXt-«>DNA^, 

60c D N A 7>f y-i y::uyyA^>f y-3&*4> 

[003 0] Z(7)XotZtX^t>tli>^^m<ODNACO 

<7>ft^g»S [Haxa.. A. M. and Gilbert, tf. (1980) 
Methods in Enzywlogy ffi. 499-559 ^] M 1 3 
7T-£/?:fflv^£->*r3r=^->jt7V5i-f-h-S»^ [Me 
ssing. J. and Vieira J. (1982) Gax 19. a&9-276# 

[003 1 3 ^u-yit^tU^PLAl:t^V^r^l^^ 

5'-t:HS^rD^:-^'-tj J: t^a^ 

[003 21 K^fflB<D®±tLTti. f^itf^hUr 
hi^X- *)\:yyx (Slr«plo«yc€s lividans ) . 
jS3 (Eschericliia coli ) -^t&^S (Bacillus subtili 
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[ 0 0 3 3 ] ^-t LTIiHRtlp BR3 2 2^P 

Th7Ty it r f ) ru^-^f-^ y^h-X i I a 

c ) ra^t-:^-, y^^T-Df-^f y ( I p p ) TDt- 
^— . y<7Ty:t7T-i^'*5fccO^Ar ( A ) Pi Tu 
"^-i^-. ^V^ri-mmm-Tu (tufB)T 

[00 34} tf^msmmt Lrti»^rx-^^ 

J\^X ■ ^ry-fc'A*— jEtCft<fflUf>n, ^(7)^Ti>Vy^ 
(Saccharoiyces ccrevisiae) , i^rtiTX-^U^/W^t. 

Brf^Ta=t—:S^- [Bennetzen. J. L. and Hall, B. 
D. (1982) J. Biol. Chei. 3018-3025 ^] ^ 
1i*;^7T^'— b'SeWro^:-^- [Hiyanohara. 
A., elal. (1983) Proc. Nail. Acad. Sci. USA 80. 1 

•^'J^m<r>^-<.99-tLX{i^ pTAex3 [Fu 
jii, T.. et al. (1995) Biosci. Biotech. Biocbea. 5 
?. 1869-1874#S3iff$faT-*&. 

[0035) CtOJ;9CLTt^^>ai*%BBi^©fefe 
MiatLTti, 1?--/;*n5-tX -tUt'i/X KS58 

M - 2 - 3 / P A A P ttA^WjST-^ & . 

[0036) i^x^htihmmjj&nnmsmt. « 

[00 37) mtki. :WKS^mit LTfflv^t^^, 

:^S4 0T:r*>0. J:0«HBUi2 5;b3g3 7X:T*> 

iiStl OBElUrt, fffiC(±8^ia;!r^3'0©rj>fi. 
[00 38) i^, BSIrm^tLTfflv^&l^, mifi 

tl^T^h. tfz. tS«i5«(i»iL<til 57^^4 0 


rrfto, J:o»fiKm2o;bii3orT*i. mitt: 
^i^ti. «Svtti/::(iffsitt^T-ca332oa 
tarn, im\z\t3Vi^iBisix^hh. 

[00 39) ^t>{Z. COS-l«aifi£eit:LTfflV^ 
eiftt LTiift/J^^Jfi (MEM) , ^^n^ 

T^SEa-f-^^/Wm^ (DMEM) . >vA<^F 1 2lS 
t&, RPM I 1 64 0mi^*«®ffl$n$5e. miKaS 
Ui?iL<ti3 0;rrM3 7X;T*»0. fittf3Stcti3 7 
r-CAi. ^z::. ^^arto^iO£?K;yxiRjgij57^ 
mi0%, «ti39iltc(i5%tc^$n-Cv^iit*Ea 

[0040) -e(j>f&, fifemf«>m±jffijsfc*5i:T, stm 

[004 1) Jbl£6r&fc:Ji»), JBBeSI*co$S]Brti«: 
tijfflKJ+C^^tiSPLA.liJty^r-^-Kti. gEPL 

- Whc)m<n^^^i^u'7hcryy ss^f 

[0042) J: '5^^>n4ffl«;t P L A 1 ;ffj 

^r^Yiiiit^xit^^)f^~Mm:^-^hi}^^mt. mt 
[004 3) t i:^ ui^^y^mnttx. msmnwt 

S-^-rS:^ [mV6-6 28 5 0^] : 
C2J 1- il~^^C] ^lyztHA-^tJ-iza-fUttHi 
1- [l-'*C]>'^;1.5h>f;t'-2-ri^/l'-sn-^^ 
li-feo-3-*^*X:?y-/Ur5>'$^SItt L. 
fl&ESKc02WJt^$-a^T&:^r& [teite. H., etal. (1 
974) J. Biol. Chea, 249. 6401-6405^^] . 

[oo4 4)±s:^tcj:0, s^Btc^a*, 
T^i. z<7)XoizLxniytit^^m(mmiPLA 

PLAl [mP6-6 285 0^}£7)igttSt?tja 

^MSJM^tojmv^t Lx y :^ltH^foy::y) 
(004 5)*^^oa«iJtPLAm, an/cmtt 
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H$:37!r^7 3. 5J^iM5. 5) CIS 

ox: (ffBt:(i2 ot:3^6 sr, i^tcif^aiciis ox: 

iae, pH^t:J:»)^5:i3&^, iSai 0^15U!tSl OB 
(0047) 

PLA 1 ti. Aspergillus oryzae (Ahlburg) Cohn SANK 
11870 (FERM BP-3887) K (WT rSAN 

^6-6 2580^] iCiOiaRLiC:, KtS^/I^SS 

y/PT s h'y/ussuscffltcj: ojiajL^^it*«3 7 

OOOlCffl^TiPLAl a (0. Inig/nil)c02 
OmMg^SEi-b'J'^AJSffiTa (pH4. 5) 0- 4 5m 
ItC, 0. 4% (w/v) f'>i-^£^D-/VgE (i^^Vtt 
55) 5:^tfh'J^DDBK4 5jul5:&SDL. 1000 
Orpm. 4X:T10*ISBSH:>iJ'«LA:. itSJCWLT 
0. 6 8m lC0v§ai7-feh:^$^^L, lOOOOrp 

m, 4X:ri0^fSS^>i)'SL. ita$:«ESiasL^. 
-S^'V^^tfO. 5M bU;^-eKSS?8 (PH8. 
^5. ^ht, 1 OOmM i^f-:t>tU>f h-;U$:^tf h 
;^5r25^^2Xn:. mfiT2^ra»Sa, 100m 

M 3-Hr-t>T5h'sa$:9/i msDL. :giar3 

0iHS3Smt^r. ^c^iSa^, l£®*C*tLt. 4icr 
-BfeS^fL. SJBESaSL^:. ^ntc8M Sas$:3 0^ 

S) 5:4 3/i I^t. $^tCl Omg/m lOi; vA- 
X> H'tT'^/— t'^ 1 3/i I SlKlUt > 3 7X:T~m 


[ 004 9 1 in ^r, Z<7)W£B{Z0. l%(v/v) 
hy7;U^nSS$'0. 3m l.Mlt, -et^^MS-M 

[00 50) : DX^i^-A'5C8- AR- 3 0 

0 {-^^XA. 6xi.0mm, -fA^-f r^^^ttS) : 

mm-.o. i%(v/v) hy7;p:fogrKtfflv\ 

r-th-Mi/PiOiRSSrtMRSSJS (v/v) , a» 
ifilS8 0% (v/v) tt. 1 5^&Sk0^^^i^'xvh^ 

esaJS:^: 2 10nm. 

(005 1) jiKt^fr-csm^ias. 2^. 6. s 

8. 0^. 9- 2j^i5XX^9. S^(7}\:—^^m 

- (^T/UPPSQ- 1 0 ; (ft) tiJ?) ^ 

ffll^r. ei6xKv:x^ [ Ethan, P.. el al. (I%7) E 

ur. J. Bioche-. 1. 80 #S3) izx*)r^ymm\im 

5. 2 ie?9^cO^S^3 

6. 8 ^SO|^S^4 

8. 0 Be^^tfoge5iis^5 

9. 2 fie^^<0ffiy«S^6 
9. 8 S?fl^S0i)S^7. 

[00521 mim2 . rx^A^^/i.;c - ^y-b'gr)m 

SANK 1 1870«tS:i&ife{l%(w/v);tfJ-< 

rhy iB^mimm^) . 5%(w/v)i.3 

ii, 0, 5% (w/v) >f hX^>^ h 7 h (t-< 
^ntU!) ,0.1% (w/v ) lgBr?^*i/'>A • 7 
0. 5% (w/v) RS;&;P£^'>A, 0- 8% 

(w/v) Tween 80 (S8-^fcgtg&Pa <tt) ft 
S) - 0. 5% (w/v) ^^;P:?S:^®r^h'J»:rA. 1 
%(w/v) U£^^>'(S^(tt)a33> , 0. 25% 

(w/v) y VBE*3e^y?A-0. 25% (w/ 
V) llvKZ;jca5;&y'>Ag»?5(pH6. 6) ) 10 
OmI ^:^O5 0 0m l$H^^77>^3t:fi@L, 26 
2 10rpmT^SLfc. 3BS. 5BS±iJ:l^7 

tj{p^>, -8 0t:rRSFt^, 
[00531 iJCtC. ^ir>H5'f r^x±r?&fliLfc?iJ|: 
^'T. «teffi^»3g^©*^fc:^iirtt^L^:. ; 
illr/Tx>?>^>f i^r*- hSS ( 4 M ^r^v:/ 

^^i^T*-K (7;PAttS) , 4% (w/v) 

.0-1% (w/v) rv^^^- 
AA (i/^^VltS) , 20mM EDTA-2Na.4 
mM 2-^/l'>>Thx^y-/HjJ:t^2 5mM^'x>' 
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BEH-^h'J»>A (pH7. 0) ) 15mirSfcLTfc 

0 r pm, 1 5r»ra. 4x:rat>^eL. J:js^ift^9 

000 rpm. 4XrC15^fSS^'09tm.Lt:i. ±ni7m 

1 ipir)3m 1 COO- I M EDTA-2Na^^O 
5. 7Me^t^:x»>A^«^AnT±J^^fcSiS'C^ (1 
3 P A : B4 < $t ) itK) L, 3 0 0 0 0 
rpm, 4X:T1 S^E^^l^L^:. a^lv^^Sft. 

0. 3mli01mM EDTA • 2N a?:^ttl OmM 
h'JX-aSS®m(pH8. 0) (iSlTTTEjt 
v^d) izmfULti, ziiizSOfji ]<03M BSE-B® 

-^^'J»>Agas^a[ (pH5. 2) , feii^imiox^ 
y-/p?:asirat^::. 4 500r pm, 4tcti 
O^M3!a'Cv5hSU, «tSt8 0% ( v/v) x^'y-;p 
?r^L. mx/l 4 500 r pm. AXITS^^'C-^ 

tcO^r^RNASt^tt^:. 
too 54] C<Oj:oizLX^hiii::^nUA^^ >r'J 
(dT) -t;UD-^;&7A^'ovhr^7^-«:ffo 
c:i:tcj:0, rffJ (A)* RNA^-ftSty:!. 
*>. ifeRNA (540/xg) ^iR^mmmiO. 5M 
Sfll-M-yn^A, 2 0mM {pH7- 
5). ImM EDTA, 0. l%(w/v)SDS) 

^J^?iTJt::ty=f (dT) -fe/l-a-X;* (Type 
7 ; 7T/^■7S^r^jtS) izm-L, StfJSSt ( l OmM 

(pH7. 5), ImM EDTA, 
0. 0 5% <w/v) SDS) T^'J (A) * RNAJ: 

(A) * RNA5■^|/:r. 
[0055] m&m3- TX^U^n^X ' ^ 0 -faftOc 
DNA7^r7'J-c?>^ 

^0l2T*^'^tl.^SANK 1 1 87 0f|ECOniRNA 
i3uf:)i. 5inMh»jX-ffi66S»7a (PH7. 
5) 1 5/iIt;SBL^:. C:n$:6 5X;, 5^MlDa 
a, 3 7T:iTi$fflL. 1 0maKc^^l£¥S«g»« 
(80mM ^^'7^^i^^JA^ 3 0 OmM I^^V 
^A, 3mM i^'^^tXU^ h-/Ui:^tth'jX-tm. 
gffia (PH8. 5) ) 3/i 1 . 20mM dATP, 
20mMdCTP, 20mM d GTP*Jj:lf 2 OmM 
dTTP<?Jtg-&^3/i 1 , 0. 5jL4«//ilO^^ 
^-T7^-7- (pCDVl ^'J:/ (dT) -r-f/l-K 
-T^^SH: 7T;l'Vi^ra3?) 5:3/1 1 , 27mQ 
yu I ^^Hi ih^J^^m^^4f\^X (avian 
myeloblastosis virus) : ^fl7?Xm (tt) SJI) 
K 7/x K ^®*4- 3jLi iSrSanL- 37X:r30 

[ 0 0 5 6 ] RJ5?S(C 1 / 2 S4C0T E eiP 7 JL y -n- 
fcJ:l^I/2SSO^'nD7n/i.ASr2iiJt, at<-t.OS 


1 O0OOrpmT54HSm^ffiLt. *JS 
^iEWZL, CntCl/2Sfl<^TE^7xy-;K ti 
J:if l/2Sftc07Dn:f./UA$-jDi. aL<^DS^ 
10 000rpmT5»I5KH:>^SLfc. Si/* 

^Oa^fca. lOOOOrpmTima'C^i^JttL. 

C0057Jl51iRt^:7Wgt:, 1/1 0Sfi<^3MBtS 
-Stei-h'J»>ASffia(pH6. 5)iJj:lf2. 5S 

0000 rpm. S^rS^Hl^JBt^:. fta$r80% 

(v/v) x^y-/u-eaj?i*, «ffeest^ (OT. 
C0058} ::<^iJtSt::i3/xicr)3St®?k, 2jLtiioi 

7i7— t'^fflSffija ( 1 . 4 M ;ir=iy/l'e:^h M 
lOmM aflia^f^l/h^-g^OO. 3M h'J^ 
-^(pH7. 6) ) . 2jLi icorfry (A) , 1/i I 
c02mM V^;t;^U>f /P, 0. 6/ilfi02mMd 
ATP, 2mM dCTP, 2mM dGTP±JJ:Cr2 
mM dTTPtOS^giSi3j:l^2 im(a://£ I <n9- 

r/Wvi^raS) S-O. 5//l JlDi. 3 7X:r54M3ffi 

r^y-zUitSL^rft, ft^iuttfcSS- 2 4 jli KOTEC 
SPt. 3 O*0O^KSSH i n d 1 1 1 ^ntX 3 
7'CT--%ffiiSL/::. SJEffiS-7x/-/U- 9uuiiM\^ 
AttSiL, x^y-/wiifcS|?^/::a, itSS- 1 Om i OT 
EC^KL^tcOJ", r;^'^P=^;t';^ ■ :t'J-t:c DNA 

(005 9] 7■7^5H'^:?^'-PcDL-SR 
a2 96 (1989) 7^,95-9 

9#a3] SrSiIBIgmPs t irm^kL. $^,tc-e£03' 
*iStc^- 5 i^;r ^ h 7 >;^7 X 

7— t' (7T;WVi^rttS) (CiOdGTPS-ltjD?'^ 
it. iXV^T. ::<7>ti05:$i|ffi»SH i n d I I I "CfflHt 
SRaro^-:^-k:^>J If (dO) 
*«mD$*l^3r y rf ( d G ) f=J ^ y VX^-D N A $:ffS 

t 0 0 6 0 ) ^rx^^)V7. ■ ;r 'J**c DN ASeH^ 
In It, 0. 5/i icojtie^yrf <dG) ft^'Jv^ 
-DNA(0. 08pmolffl^), 2/i I i^JSfSlRK 
^N>f7''J^^>f-fe'-i^3>'g8fi5(5mM EDTA, 5 
OOmM efl::^^U'>AS:^O5 0mM hUX-tS 
KgSffi(pH7. 5) ) . i5j:lf6. 5/i I f??^®* 

^fini, 6 5x:-c5^i'i3KiiiaL^a. 4 3x:r-3 0M 

ffiat^:. CKfc:9ju I>>1 omiRKi07^y-5^3> 
«Sfi(rvi/^.AaS) , 63// lc^S7M5j:u^l 
/xliOlOmM ^-rLa^VTi HTr-^^i^'ii^'b 


(9) 


^ffl¥10-l 55493 


^f-K ('<-'J>/r--7VM>f A^tS) SrJiii., 

tftiSL^:, ClO^iSiffC. 2mM dATP, 2niM 
dCTP, 2mM dGTPi3j:ir2mM dTTPcT) 
S^^a2/i I . 1 OmM $-zia^yr^ HTx- 
>x^^Wf-HO. 5/1 1, 0- 28/ig/juliOD 
NAy;Cr— t'(;*dSS**; 7T/V7i^raS?) 1. 5 
/il. 4mfi^i< l£0DNA.-Jf'J^5— t*I <7t/P-7 

L. x:^y-;uitsit^:tt, itK^ 1 0 Oju I m.^^ 
10 0 613 ^g<4 . r^^u:y/bx - u-b'c/is^ 

fetf:DNA7>fy^'J-tOffeg 

^ift«2t:EaL^:fratcj:'5*&SL, -80X:T'^ 

«#t^:SANK 1 187 0«tomft3gS:. H^-< 

^t^eftJr. $>^A»ti620m li062. 5mM E 
DTA - 2Na. 5% (w/v) SDSSr-^trS OmM 
K y x-JSKSSiS ( P H 8 ) LTiiv^^'Cv^ 

nicTE^7xy-;H Om I $»DJl. SCCTl^ 

ra. m^s^^m.^rz. 'fost$^,u:TEfi&W7x/ 

-/bB m I SrilBi. . 30 0 0 r p mn O^HSBS'C^^S 

^7x^-/1-*} J: If?. 5m 1 iO^'ao:f./l'A5:Jni., 
att<Sffa. 3 0 00rpmri 0^i-faa>C^ffiL 
^. StX*iS$'JS1<0S'C^t:@JRL. l/2SSi^8M 
B^Srry^r-n^ASat 2 5 m I iox^' y-/p$:2)ni., 

-sorri 5^fsi?ftaja. loooorpm. a-cc 

1 OiH^^^iJBILyi. a3E$-5m I^0TEtC^IBL- 
2mg/m I coy.i-:jr7Ur— t'AfeiLf 2 5 0 Omm 
/m 1 coy rf?^ ^ l^T— trr 1 ?:*0»S^S$r 1 0 O/i J 

aaniL. 3 7x:T'2 0ij'fstffiiaLnr. wntc2 0m 

0, itfc^D^iODNA^ev-b-ThrftOiff. 0. 
SmliOTEHSKL^:. 

coo 6 2) ;iODNAmS(Cl/2SfiiOTE®ft7 
xy-zl't l/2$fl£0^on:}c/l'A$:fiDi., «L<ia 
l^a. 1 SOOOrpmrS^fiK-C-fl-ffiL. 
ULfZ, Ci^f^i&$t»tc3|5^0i5LT, 
«tc^M<^^'DO*4'A$rjD;c. atU<ief?a, 150 
OOrpinr5^^>C'5MIL. :4Oa?r0JRt^:. 
?tOat: 1 / 1 0§fi£03 MSgft h y *>A ( p H 6 . 
5)i5j:tf2. S^Mi7>JCi9 J-fV^:l5Sit, -SOICT 
IS^^mt. 1 500 0 rpm-C5iH5BS^:*»S 
t. ttBJ-IIWZL^. >:cOitStCl m I (7)8 0% ( v/ 
v) x^^y-n.s-SDi^r. l SOOO r pm-CS^I^ 


ftDNAtLfc. 

1 0 0 6 3 3 (Kv^T, rx^p=^A'>^ - =r y -es^^o 

NA (15jugffiS) 4 0 0*fi<7)SIK»«Ps t 
I ^ffl^^TiSfl: ( 3 7X;. 1 2^f5I) t^a. XrJ^y- 

10064)-:^, 3jusiaSi7)r7X5HpUC18 

(^®t (tt)ttS) ^ioo#a<o©i®»aipst I 
TflUkL. x^y-/^^jtaL^. a:git2 0 0MioT 
EC^SU. 2. smct/jti ii^r;w;&y7*x7T^ 

— t'(CAP-101 m ^) ?:l/ilffi 

JOLT, 3 7T:r305HgfiU3t>;:s^. 7x^-/1^ -^^ 

[ 0 0 6 5 J $!||SB*P s 1 1 -cmflit^rT^'^P^^yl. 
X -:t'J-*fS^(4:DNA (50 0ngffi^) ^t< 
Pst Iffifl:L>::pUC18t^, DNA7>fy-i^3 

KjEm^ffiJM10 95r^emtHanahan. D. (1 
983) J. Mol- Biol. m. 557-580 tiCttCJ: 
0, T;^'<^U^/l'X- ^y-tfi^>S^*DNA^^7'^'J 

[00661 gltfeg<5. PCRatci&PLAiaf^ 

PLAli0^^rSySffi?«: 

Asp Leu Phe Ala Gin Tyr ( ffif?^<Offi^S^ 6 tOT S 

ymmi 1-16) 

7ine ri7)S'^-tyxr5>f ^- : 
5'- GA(a) (TOT(A0GT)n(a)C C1CA(AG)TA -3' (ffi 

$r©ffl:nA*r5 [Beaucage. el ah <1981) 

Tetrahedron Utters 2. 1859-18&2 #sg] CiO^ 

iooeiitt:, PLAiiosfko^rsyRS?"!: 

Asp Glu Phe Asn Glu Ser (BM?9^COffi?9S^5i7)r 5 
yKS^2 0-2 5) 

5:3— H-f 4 1 6 me ri?)ig-^ry^-fe:^::tr7'< *7 
5'- (GC)(AT)TC<AG)n(AG)AA (a)TC(AG)TC -3' (IE 

if- (tT>l'380A ; TTy^ K/<>f jfi^XxAtt 

[0068] mm3V^Ly::7x^\.^fi^ ■ ^tj 
-fiOcDNA^^r^'J-irftSttT, ±ieg^-ty 
^T^-fv-925ng. fi^ry«>;:tT^-fv- 
925ng, 0. 2mM dATP. 0. 2mM dC 
TP, 0. 2mM dGTP. 0. 2mM dTTP, 
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5 0mMISfl:*';*>A. 1. 5mMSfl:y^<:4^y.i>AiJ 
XX/ 2. SmacOTaq DNAdfy^7— t'Sr^trl 
0inMh'j;^-JgS^fi6?S(pH8- 3) 0. \mV^ 

i-9-^7n';fe^:09 4x:ri^i'. sccri^, i 

2X:T2^f<0^V. 3 0-^r^^/l^PCRSrl^L 
14kbpiOK;V^^0ajL. DNAT'^yT^:^^^^ 
T, r^J^SHpUClS (^a3t (tt) nSDiOSm 
[00 7 01 pRAVl 2tzJfA$*l^0. 14kbp 

•3^T^ro^:. -r^fi?*). h'pRAVi 2^-?-Y 

^^^*>c^:^rffi [Zhang. H.. et al. (1988) Nucleic Aci 
dsRes. 16, l22Xmm]T7/\^/rO^LJSmDNA 

2. O^^K (mj¥«(»)ttS) ^ffli^Tii^'U^^ 
KSJllirBSfL^. ifc, ^^■y^^^DNA:^^^;>^- 
^:Ka^ffl7•5-f v-DNAt UTIi, M 1 3T^-f -7- 

M4 i^m m) m) hh^^XMi sr^^fv-R 

[OOTlJ-fiOe^, pRAVl 24'(r)0. 14kb 
pcODNABi>V(i, 

Ser Ala Ala Ala Tyr Cys Asp G!u Asn Leu , HXl/ 
So- Val Gly Asn Qys Pro Leu Val GIu Ala Ala Ser Th 
r Gin Ser Leu 

-A5:^^-CV^^:. ±ieH??ii0li6eiiT'9^Sn^:P 
LAiir)3^^r5ySBe^ (BE5i!jliOfi?qS^6iiJ:t<^ 

t-^Lx\.^y::eov. ::iODNAKn-(iPLAisfe^^ 
[00721 mtame. a o - -m^ 5^>f -t -s^ 
^^4rf^uy::7x^u^r>'v>^ - ;ty-fe*fio^frD 

NA5-f7'7y-^^tf:*dS@JM109ttS:, TY^ 

iadog/y^h/UiO'N'^'h- hurhy (T^7a 

its?) - 5s/*J yh!l'(D>(-7.h:c^^hy^h (f 
-f^rjttS) . 1. 5% {v,yv) 00 

Mg/rai ryei^yy) s-A^urts^fTi^-h (a 

g9cm) l«t*>^:Ofi20 0 0 3n--t:tiJ:5t 
nmtt:. 3 7X:-C-«^^. HJ^iiFO'trt.n- 

(HA, fLSO. 45um, ®g82ni 
m: =y;}fraS) ?:13ifetC«H*^iCttJ:r). TU- 

^Lv^TY4S«Lttai^T. 3 7trc-ftmfiL/;:. 
[00731 :*dB®i03D--*«±WL^:-ho-tn.o 


ai-»ty::^8£ (No. 2:rHMy-r'7^' (tt) ttS) 

t>t. f^v^-C, 7'^;^^'-5:lM hOX-sssimmi 
(PH8) SrSs^ai-^-^fiLfctrs^, Efflrs-M 

Sfat^. 7'f;^^'-5rl, 5M efti-hy 

r^AS-^iM hyx-j£ffi^ar«(pH8) s-Sfe;^ 
s^i^-^fiLttcsj^. mar5i»©»sft. 2XSS 

Cg?5(0. 3M ig^Thhy^A^^trO. 0 3M 
^^xyKH:^^y7AZ;>^cSm^SS) $:Sfe^5iat-^^> 

a. 8o-cT2^iaaDiaLt*»^», exssc (o. 9 

M Sfl:-^^y»>A5:^tr0. 0 9M ^^xvKZ-^h 

[00741 ro-ycoes^i, ttTtESJ^^^atc 

J: Ofi^frty^. 2 0juEC7)pRAVl 2^20om 
fiiOEcoRlT7mUc (37X:, 1 2^©) . CtL 
?: 6% ( w/v ) ;K y yyPT 5 Hy/L^rffiuT 1 x 
TBESffiiff (ImMOEDTA • 2NaS-^tr50m 

Mh^x-aofsmmmipHs. s)^^ loovr 

^5U*aL^:S, 0. 1 4 kbptffiSf ^^^VKc^D 
NABS>T-?rS:^Oait^:. C<?50. 14kbp(^DNA 

S) iJilf Ca-3ip) -dCTP^fflv^rgglLtr. 
^SJEO Cor-^^P J -dCTPa. -•y^;&7A (7 

c 0 0 7 5 1 T'y ^^>f Hf-i^ 3 y(i, vxr(r>:fmiz 

XOntc^t:. -rOri?^, aS£L>t:-ha-fe/l'n-X7 
4 ;P^^-$:/\>f ry r-f -t'-v 3 y^ ( 4 0% ( v/ 
v)jnyl.Ar=h\ 5XSSC (0. 1 5M S-fk+h 

y^A, 0. 0 15M ?xyKE-^^y»>A) , sx 
T vi- h jg?s o i^ia?sT/ur s y ( i^^'7tm ) i 

g/y -yh/K 7^(3-/1^4 0 0 (7T/U-7£^rtiJ!) 

1 g/y y :Ky t'x/i-eDy ny (i^^-^as) 

1 g/y 7 h/l^) ,0.5% (w/v) SDS*3j;t^l 
0 0/*g/m lcr)-ff^r^a^DNAJr^01 OmM y> 
IKSffi^ff ( pH7. 0 ) ) tzSL, 4 2r-C2^©fiUa 

L - R l:^^-< y y i^-f -t'-y 3 >^4'T4 2X:T-% 
SiaL:^:. -e*^, 7^/P:^-$:40% (v/v);^/^ 
Ar5 H*iJ:i/5xSSC$r^O0. l%(w/v)S 
DSSffi'^'C^L. 4 2X:r3 0^rajiy*t^, $^^13 
7^7l'^'-?:2xSSC(fT4 2X:, l^a^LfeSfc 
aCEL, 5f-h^i^'^^^^7^-S:ff^o^:. 

10 0 7 61 JjecO^^-C^S 2 5 0 oacoanc:-^ 
X5'y-->^<L, 3iiOlStt:?D-y$:S«L3t. ^ 

KKS3EP s t 1 rmittiC t tc J: 0 P U CI 8*3fc 
7)2- 7kbpffi^O/<>K<Offit:4. 3kbpfflSiO 
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Sr7;^S>*S:p RA V 4 3 t^L^!. 
(00 771 ggteW7. PLAl$:3-K-r&cDN 

P R A V 4 3 IC-^ P L A 1 >-V A D N V 

^i, pRAV4 3$w£^^>5^^O^r^t:i0rA' 
*yKtt$^i^tCJ:OSISDNAit^Lfc. 
<'5^(i7-TT^y-5'x*-;^ A-i;3>2. 0 

^10 0 78) DNAi^-^^XV^^-J-fflV^i^ 

S:^L, DNAi^-7x:^^-HET/^3 7 3A (/t- 

[00791 tUiOrt < LTiti^$tifcPL A 1 (7>y 
yADNAi05^'U3tf-KR?qj:»), ^DNA*t:(13 
o<o>f >hQy60#iS**-^^g$nnr. tti, PLAiy 
/A5a&^<OiS2SB^iO*t". PLAl<?5N5t^«aTS/ 
SEti J: tfC5»ciST 5 F-f iaa$rit^LTr 

5*- CGTCCTGCAC GGCAITOM -3' {^yXTy-i^- : 

5'- TcccnacA aacccagaat -3' {Ty^'tyxr'yH 
■7- : mm<mm^ 1 1 ) 

[00801 iXV^T, 5^ffl3Tf^Lfcr^'<^^/P 
;^-:t'J'fe'(^cDNA7>fr7U-ljLrg$-. 2 0mfi 
iOmSf^Ps 1 1 $:ffiv^Tmfl:tn! ( 3 7X;. 2^ 
rS) . Ccr)Ps t ISagL^rcDNA^-^y^'J-Sn 
g?r, ■tV;:?.T^^-7-2 0 0nM, rVf~feV>tT^ 
-f-7-200nM, 0. 2mM dATP. 0, 2mM 
dCTP, 0. 2mM dGTP. 0. 2inM dTT 
P, 1 OmM e^'J'^A, 6mM ^T^^—^ 
A, 2niM gflS'V^^^^i^^A. 0. l%{vf/v) h 
h;^X-l 0 0, 0. 0 Img/m i nri^jfliaT 
TINT'S Pfu DNA;Ky>^— t* (^Jth^^i^'- 
>ttS) 5m{i>$:^O2 0mM hUX-lgg^ffia 
(PH8. 0) 50/ilCSKL. l^^9fl^ht:*)9 
4'Cr3 0S>. 5 5*0^3 0^, 7 2rTl^^fr 
T. 3 O't^^'/l^OPCRS: safety. PCRgfccO^ 
a5:7xy->l.' 7oa*/i.AJfiiiiL, x^y-;i.i)ta 

(00811 CiOPCRKl54^a (2 0/igffl^) 

1 OmM Jgfl:v/*i^'>A. ImM ATP, T 
4ifJ55^^3r^K=tt— t- (ft) ttS) 1 0 

04tQ. teJ:l/5mM i^'^^>tU>f h-/I.Jrfftf5 0 


mM byx-JSEBEJSffi«E<pH7. 5) 400jL£l^ 
Ml. 37XrC30^l3ftiaL<!, ^iEffiS-yxy-zi- 
^'an^n^AaaJt, x^y-A'i)ta$:fi-:'r, its?: 

100821-:^, 10>i«<0pUC185rl OOme 
iOSmal-cmftt^: (2 5t:. 3^) ft. SJtS$: 
7xy-;W- :7no*rt>AafetiL, x5'y-;ua35^?T 

/t'j7txyr^-^ (mm m) tts) $r5m^ 

toU, 3 7'CC3 0^miBU^:a, 7xy-;v-5^D 
o*>rWAtfiaiL. X^^y-A.ita$:1toT, tfeSirTE 

[ 0 0 8 3 1 Jigi^r t < LT^^>n^ S m a nuft P 
UC18 (lOOngffl^) y^BMtL^PCRK 
i6^«l<50ngffiS) tt, DNA7^y-i^3> 

KpRAV885«:fl!SU^:. 

[00841 pRAV885C^iix&. PLA15-3 
-K-rScDNAi^D^^^Uji-^KS^a, = ^ 

-9-^^ ^/l^v-^'xyi/y^^^t -y ^^5J:^/DNAS^ 
-^'xi^-^muTS^Ly::. Z<n%9V^i-\^W^ 

(i^l^SKS^l ) fc^PLAiyyADNAO 

1 0/igOpRAV885$-100mCtO©IffiS^3gSa 
c ITiMlLft (3 7X:, 3^)tft, ^xy-A" :^ 
nDrf:/WAt&fJL, x^^y-^PitStfc. ii^DNA^O 
OTi^J', DNAr7:^x^>/^-/h (^ii 

/P- ^'Dod^n'AiftmL, x:?y-;i^itS$-ftoT, it 

3 7X:T3 0^fiiaL^:a, 7x^-/1" ^ao:^/^ 
AttajL, X^^y-n-itSL^. ^cODNAtZ, 0. 5 

MgoPs 1 1 y>;>- (Sffi^ (») as) Sraam 

t, DNA^^fy-vgy^-s-h (SffiJg (tt) as3) 
$:ffli.^Tmiai-4Ci:Cj:0, pRAV885<^Sac 
l^OBf^tPst I^MEWCimL/cr^^^Fp 
RAV8 2 0?:»ISLfc. 

[00861 acC, pRAV8 2 0$:KKB3RSa I I 
iiPs t ITiBftL, cDNA>f >~^-h$-^t:«i - 

[0087]-:^, a^'^^':5'-pME18S [Bar 
a. et al. (1992) E>B) J. n.l875^] 
jgXhoIfcil^Ps t IX-m^tUz^. T4DNAy 
;!r— tr?:fflv^^rSl5tcJ:0. Jb^^OSa I I - Ps t 1 
jmu^rDNABiW-tJi^L/::. ^lcodnat:*:®®?' 
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X 5 F D N A SrHHSS E c o R 1 rm^tr* t C J: 
00. 3kbp3J:i;3. ekbpCOffi^VS-it, *o 
©im»3SXbaIjmicJ:0 0. 9kbptJjtU3. 0 
kbp<^Bi)^rl:itiJ:^^r^'o-y$rSff?t. S^'o 
-y3(f«ft^^iT^;^5 KS: P RAV8 2 5 t^^L 

t00 88] giaW9. COS-l|gflatCfe(t^PL 

Aiafe?^^>^ 

v^T. ^syJTL&fcio^fo^t. i-fcos-iifflte 

S^-f-^^A'm (OT TDMEMj tvid) r-feSn 
EDTA^5gt:J;Oijaja?:f5AftT[HliRt. PBS 

(-) mm {^fm im tts) v2mmtti^. 

PBS (-)gffiaT6xi07 aia/ml t^:«.J:5 

{00 89]-:6-. DNAfim^ yh O^if-K - V 

A : ro^;yttS) TISSL/::pRAVS2 5fcJ:lf p 
ME18SS:, PBS (-) mmT^t\^^il20 0u 

[0090] iamSjeiSt DN ASffi^ 2 0// 1 -CJ 

6 0 0 V - 3 0 s e c O^'?/!'^ S: 1 ^SSlr 2 
^^WN--$-4'Cr5^HJS^L^ft. 

MEM 1 om I izMt, msmnm'>^~utzm 


T. 3 7TC, 5%mSi^xrT-^t^Lti. ^<o^. 
L. DMEM 10inl?rtDiT3BS^3fLT*»f>, 

[oo9n^aL 

mm9-asmi^cos-imm^itJjn^2, 5m 

U-X'J^/^>^) IrfflV^T, 5000rpm, 4X: 

•CI. 5^isK^:*^ttt6ctcjto. -en-e*t2 2o 

^iO^* (EIT '"COS-1/PRAV825J 
lif rcos-J/pME18Sj tV^3> tLr«fflt 

[009 2) 2% <w/v) SLP-*7>f h (V/U- 
I'i^^yttS: SLP-;J:V>f KO, 2gt:4%(y/ 

v) h7^hyx-ioo iOmr^KDi.m)!?$-^ 

ti^) 0. 5inItC, 0. IM m<t/l/\^i^^l'>Zjm 
^mO. 05mlijj^l^0. 2M i^S^(pH 
4. 0) 0- 2 5inl SrtDi, 3 7XrC5^»SH4etaia 
L)ta. «t*0. ImlSrSStlDL. 3 7X:-C104MSIffi 

St/::. cntiiN^KSrO- imi^terti^ttcJ: 

(x^ii— iSm^-r-rr^x (ft) tt55) $-fflv% 
i-5»SS?itt$r 1 mat Lti. 

[00931 jjef0^rffiTffl^L/:::&««Ei^*;i*y 

[00941 

[^1 J 




cos- l/pRAV825 

4. 8X10* 

COS- l/pME 1 85 

0. 0 


HtLTti, PCY303 [^53¥5- 1 7 1 3 2^ 

53] ncw^^ft, PLAi ^rBe^o^fflB^c4^ie^1^-^.fe 

-t*Y(OTrCPYj tV^p) A^ftiori^sa. roffi 
a, tiJ:D<^CPY^»*<ON5|^Si02r5yS(y v^- 
->f yD>r i^>') 5r3-h'^eDNA [Valls. L. A., 
el al. (1987) Cell 4L 887-^^] 
-eaSSiCitlT ""PCRj [Saiki. B. K.. 

el al. (1988) Science m 487-491*?^] itffiv^T. 
P L A 1 3- i D N ACJi&t t (C J: 

0. »&m<r)PLAiatr?^r5^iKpCY33 


[0095] i-f. mTt3l£ffl«-ipr^^U^^KEW^ 

5 - GGGTCGACAT GAAAGCAHC ACCAGTTT -3' ( S 1 : ffi 
5<ia<7?i^S^l 2) Bilf. 

5*- AGAAQGGAAG /tfjaCACATC AATCTTGrrG ACACGAAGCT - 
V (A2 3) 

[0096]<Ji:t3. MiaSSHi ndl 1 1 "CmfllL^: 
pCY303Sr5ng, -feV^r^-f v-S 1 $r2 0 0 
nM. r:^f-tyX7'5>fV-A2$^2 0 0nM, 0- 
2mM ATP, 0. 2mM dCTP. 0. 2inM 
dGTP. 0. 2inM dTTP, lOmM Sit**; 
'^A. 6mM eSr>^-'>A, 2mM Sftv/j#. 
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v»>A. 0.1% (w/v) hy^ h>X-l 0 0, 
0-Olmg/m! '^i^lfllfffTn^T'^ P f u D 

20mM h'JJ5^-i£iSffi?ff (pH8. 0)50/il 
tt'T, 94t:r3 0tt, SSrTSO^, 7 2X:T14^ 

l00 97l^cRJ&^7'7^v-5:^<n:ir>. PCR^ 

im^. ixTBEgass*. ioovrr;yD-;:^y 
y;i'5r<(?oajL, s«^jL-r (Sfaiffii^^^fs. 12000 

-14000: • t'-r-ZUX/uaS) 4»t=AiXT, 2 

iiiLj tvio) . 

[00 98] -:fr, UTiZsSXtth^^Uit^vmt: 
5'- AGCTTCGTGT CAACAAGAH GATCTCACa OTCCCTTa - 
5'- CCCAAGCTTC TATGAACAH OGQAATAT -3' (A 1 : 

100991 iJct^-C- KKSSHi ndl I ITjHftL 
y::pRAV885 (5ng) S-SMtt. -fei^y^r^^ 
V-S 25:200 nM. Ty^-tVXr^^ V-A 1 $- 
200nM, 0. 2mM dATP, 0. 2mM dC 
TP. 0. 2mM dGTP, 0. 2mM dTTP, 
lOmM igfll^y^A, 6mM SKryt-'^A, 
2mM Sfl:-7^^;^i^'>A, 0. l%(w/v) 
h^X- 1 0 0, 0. 0 1 mg/m 1 •^viajftT/l-r 

sy, Pfu DNA^fj>7— t' 

R) 5mfi$-^O2 0mM hy;t-eKS8iaE (pH 

8. 0) SOjul^fr, 941CT-30&, 55X;T-30 
7 2X:T 1 ^^C^ftft-C, 3 0-^>f ^^/l-fOPCR Srff 
^-o^ra, ?f>ti7 2X;X'l OOTffifiL/::. ^?S^ 
100VT'r:*rD-;^y;t.^SUi©L, 0. 84 k bp 
tcffl^-r Ay hVjD N A 5:^ ») ai L ^ , 
10 1 00] tUi^OPCRT^t^^t^O. 3 7kbp(;0 
DNAgin-{2. 5ng)foJ:I/0. 84kbp<0DN 
AffiM- (2. 5ng) JriSStL, -tyxT^-fv-S 
1 $r 2 0 0 n M, T>f-tv;^T7>f v-A 1 S: 2 0 0 
nM, 0. 2mM dATP, 0. 2mM dCTP, 
0. 2niM dGTP, 0. 2mM dTTP, 1 Om 
M e^t^y^A, 6mM «eSryt-*>A, 2mM 
S<t^?^:»-i^'>A, 0. l%(w/v) hy'fhyX 
-100, 0. Olmg/ml '>>'lIiljSr/W7'a V, 
Pfu DNA:KU>7--t' 7:? 5 
Mfi5:^tr20mM Kyx-<SStS«ae (pH8. 
0) 50jLt I+T*. l'f^9f]^hti*)9 4XrC3 0^^ 


5 5TrC3 0&, 7 2tm^iO«feff-C, 3 0-^^9/^ 
(OPCRS-fro/tlt, ?f>t;7 2'CT.l O^^ISSat 

<^J:-3Cl,Tlif)fU::DNA^$!lIS^Sa I 1 , iJi 
r/®ffi»3tHindI I I-C?gfl:ft, IXTBESffSE 

*-c, 1 oovrr^D-^yn-tKstati&t- i. 2k 
b p tcffl^T^>>V )^<ODNA^m^Lt:, 
tOlOl ] JtS^raK:J:0^^»nn:l. 2kbpOS 
al I-Hindl I IK>V?r, SUKSaiS a I I, 
J:CfHindI I I Ttmtt/ipC Y3 03tC, DNA 

XthZtizXO. BSffl^r7^5FpCy339 

(0102] ^gill. Slgcr^gfeffi 

/^yB^trvX^oa-t^ • -tVb'i;xKS5 8-2D«t 
(r. ssll. Ieu2. hisl or 3. uni3 ) (OBn^li. 
Vx-f f7-V>f<0:fraCJ;')ff^ro^: [Reddy. A. an 
d Riley. F. <1993) Anal. Bioche*. 206. 211-212^ 
Sa] . -r^:i?+>, l3or:-<^KS5 8-2Dft^2 0 
mlcOYPDlgilb [ 1% (w/v) >f-^hX^Jt.h7 
(r-f 73ttS) , 2% (w/vyy-v^TH^T-j.^ 
(T^73ttS!) £"&02% (w/v) $- 
^trl00mlSH^77;^=it:(g®L, 28r, 21 
Orpm, 3ar3Ia?mSUc, M^^lml$-100 
m I cOYPDI&tfi&^tf 5 0 Oin I Si7)H^7 5>^at: 
ffi®L, 28T:- 210rpmTtgaL, 600nmO 

IIS?:5000rpm, 4X:T 1 0^fSBS'C*^J-«L, ® 

[0103] 0lRLA:mfe:imM EDTA -2Na 

s-^tfiomM hy;^-sBasffi?a(pH7. 5) 

(OT fW^fflj tv^^) ^^L, -f^tcmSrlitJ* 
a, Wl^SOOOrpm, 4T;T J O^Ma<^»L 

itSttClOmM ffl^t^/l^y'^A, 15inM ^'^ 
3rxu>f h-n-Sr^fOWSISS: 1 Om 1 ^L, MiST 
20^^H»gL^. ClcOl^iffS:! 1 OOr pm. 4t: 

^5^^SK^:*^L, itsciomif^^aiL^rwma 
irmmt. x<mi¥^m^.nx/, iioorpm, 

4r:T5^)-I^'Cv5J-St, aaa?r2m I <owmm^izB 
mttl.U^mO. 2ml5:KKLTl. 5ralS-7 
>f ^o-r-^h^jL-7'tZ^t. ^n(z:r^X = KpCY 
339^5jugffiS$:^L, J:<fiOfi-ff^. $4>*C 
ImM EDTA-2Na, 0. IM SffiEU^'^A, 

4 0 % ( w/ V ) y xf-u a-fv { H y -/ 

^tiSS, :»^34 00) ir-^trl OmM hU^-S 
Ka«aE(pH8. 0) ?rO. Sml^L. J:<SO 

s-tffca, 3orr4 5»GKaLn:. -eios, 4 2 

1 O^HSIftaL^ra, 4 000 rpm. 4x:r5^ 
ISES4:v»fiL, tttB^^©*lnjl«tiCga5L^. CtO 
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ffi5S^4 00 Orpin. 4X;-C5iHajSit>imi:S:. 
t0104)t)tSS-gS*0. SmltfitlSagL^a, 
SDTl>-h(0. 667% (vryv) ^-Xh i-^ 
hU'Jjiy -K-jXiT^yo-^) ^ 2%(w/v) 

a) ixr^yeiS^M: 

-^'y>>o$-feX • •tl/t'i;xKS58-2D/pCY3 

Dtt?:. -5-n-en2 0m liOYPOmiaS-d'tf 1 OOin 
l^cOH^77;^3tffiiiL, 28*0. 2 10rpmr 
3Q!aB5mSUfc. ffl^JIJao. 5m 1 S-^^fi^tgit 
^> 20in 1 Sr^Ol 00m 1 
t, 5I^S&2 8X;, 2 1 0 rpin-CtSltUc. ^:Cf 

KS58-2DttcD^ti, D>f 
»!f«SO. 0 0 3% (w/v) C^r^^i^tcgSSnL^. 
g^WtcmS^jffO-SS-^L, 1 5000rpmT'5 
^H^'C^ii'ai*. ±m$-|5URLT, fe'?Stt 

C 0 1 0 6 1 b ) ^&i£tsm : 

^rsvesig 4 0 0/xg/y'7h/i' 

t'^^V 2xig/'J -y h/I' 

tJ^K SOO/xg/'J -y 

13Ei^ 4 0jtig/U^hn^ 

3'>fl:;*'J'>A 1 0 0jL/g/U-/h/P 


K S 5 8 - 2 D/p G Y 3 3 9 

(01051 

0, 0 02?^ (w/v) 
0. 02% (w/v) 
0. 002% (w/v) 
0. 003% (w/v) 
0. 002% (w/v) 
0. 02% (w/v) 
0. 002% (w/v) 
0. 003% (w/v) 
0. 005%(w/v) 
0. 003%(w/v) 
0- 0 1 5% (w/v) 
0- 002% (w/v) 
0. 01% (w/v) 
0. 01% (w/v) 
0. 375%(w/v) 

4 0 0/ig/'J ^K/l- 
t'JT'TVK+hy^i. 200us/'Jyhfl' 
KBE^ 4 0 0^g/'J-yhyU 

eSfTyt:::»>A 0.5% (w/v) 

0. 5%(w/v) 
ISBr?^;T->">A 0.05% (w/v) 

miti-h*}^!. 0. 01%(w/v) 

eftJ^/l-i^^A 0. 01%(w/v) 

2% (w/v) 

^^^'h-;^ 2% (w/v) 

y^SWr'J'^AlSam (PH7- 6) 0. 2M 

^i^jSimrfi^y^y 0.5% (w/v) 
r^yeig^s 3 mats 

scaa2 

[01071 
[^2] 





tgifBS(B) 



3 

5 

7 10 13 

17 

KS5S-2D («.^) 

0 

0 

0 0 0 

0 

KS58-2D/pCV339 

3.9 

6-2 

7.7 10.3 12.1 

13.8 
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DNAStEhURU. $^,(C©!a»*BainHI-CfHfl:a. 
x^y-A'aSl?rfToTDNA^0JRL<!. ^iODNA 

6^N'>HSB^t7>y>rt.5rt00tBU. DNA$:@iRL^:. ^ 
COO. 94kbpBr;Vi05^$-. DNA^^Vr^V^^ 

n;J;n^AfflaiS:2©, xi^y-/Uijti(i^ 1 tgffoTDN 
A^rlHiiRL^:. 

[0108) r^^p^^u^ • :t y ^m^^t^ 

X£H'<7^'- pTAex3 [Fujii. T.. et al. a 
995) Biosci. Biotech. BiochoL 99, 1869-1S74#BS] 

^jt3SS:^foTDNA^:l5IIRt^. CcODNAco^lcaS:, 

x^-^l^ ^'ao:n;l.Aiifeai*'2[5I, X:^y-yUitSi=^ 
I0ftoTDNAi&@Kt:'i. $^>t:. ^iODNAiO* 

TDNAS-talJKL^. 

CO I 0 9] ^OEcoRIjmtL^rpTAexB D 
NA lizgt. pRAV885i:Otl^:0. 94kb 
P<OBamH I -SaclBfi^V 0. 4ju«fc^. DN 
A7>fy-i^3:/4--yh5:fflv>T3eL^r. ZO^teR 
iESJrm^^TnveiryhrWgS E. coli HB 
101^?B®l£ftL, lOQjug/mK^rvei^'Jy 
5:*OLB^X*gift (1% h • h yTh>, 0. 
5% ■ >f-;^hx^;^h7^'h. 0. 5% IS 

iti-hV^J^. 1. 5% A^'h -TjCr-) Ji-CiWt 

-tc?>fil»-f6r^;^5 FDNASr*!!ffiB35Ec oR 
ItJiL^Bsl I I-CJmtt/::ffit::5. 5kbp, 2. 
3kbpfc±l/0. 7kbpi7)3*fOBrft-$'5fedt-ri{> 

yb^/l-X • :t'J'^m^ryXS^ H<^':?-P AA P$r 

101 101 <2) 7X-Vl'4r/l'X-:ty-t'i^Slc« 
JiH ( 1 ) r^L^fyS^^^^-pAAPOr>C'VW 

el al. <1987) Agric. Biol. Che«. 5L. 2549-25550 

03] cs^i^rnoroy::. -r^i?i^>, i-f dp*s% ( 2 
% x=^^>y>', 1% .-Ky^^Th^, 0- 5% y 

^Kl^&y^A, 0. 0 5% «5Br7?^*i^^A) SrS 
Om I tti^^5 0 0m l$H^*77:^3fc:. 

fJijtColi, K.. elal.l^] ^le^SgSL, 3 OtT 


r20*^^.4 0^rSISi9^5L/t. =^4»*U!<U-/htt 
<^m^^tfyxy^fl^9-3Gl (/Ny^t <») ttH) 

rratTiimL, mm^rm^. *woLT5 0m 

■^-fy.234 (y.1??tS). 5ing/ml 

R-10 {±i\:^xM (m ^) , 0. sMSft-fh 

y^/.. lOmM y>l^ffiflE(pH6. 0) ) ^1 
OinljD;tT, 30X:. 1 00 r pmTS^fSH^L 

^. ^^0R^5^at^^;^f7;^7</^^^-3G3 (My:t 

(tt) ttSDTraL.ra^O. 8M ^{t-thO^ 

A, lOmM ^i\:Jtfi^'>^J^. lOmM hy7.-fi 
K(pH7. 5))ra/?L, 2000rpniT5^ 

[01 1 1 ] C:cOTDhT7^h5r2. 5xi0»/m 

zti{zi/5M(ommi I (40% rffyx-j-uy^^y 

n-n^4 0 0 0. 5 0mM lifl:A;Uy*>A, 5 0mM 
hyx-^ggi (pH7. 5) ) t 1/1 OOfiiOi/'^ 

0. 2mI(CpAAP DNA lO^tg^^LT, 

S^t. 2 0^ra^i3-ClStat^!», lOmltOgSI 
$-SD;t. 2 00 0rpm-C55MBIiH:v^^L^!. itSL 
fcrnhr^J^hJ-SflcOSSIlcSljSL. 0. 8M 
y ^A5r^tr$-^trCzapdc-0oxSE^mnb < 0. 
2% mSti-hV^J^. 0. \% y>Sf2*y'>A. 
0. 05% KKV^^^S^'^A. 0. 05% rm/j') 
^A. 0. 001% KK^lSJt. 3% '>sL-9u- 

X, 2% ^) izmt^Lti, rx^^fi^x • ;ty-t' 
M-2-3««ir/i'4^^>^ttTi>i^tA^£>. 

tiei*'^*r*)eC2apek-DoxtgtST-^Wr$-f. PAA 
Pif««SA$*U:ttiOAifi±Wr&-&. Czapek-Ooxplate 

i§ita«&*, ^^^^Tx^v^fix • :f y -fc* M - 2 

-3/pAAP»S:lR^Uc. 
[0 112] (3) JB®l£a«ciOt&^feJ:t^PLAljS 

;t7:^h±{34WL^:rx'^:^/vj:^ >ry-e' m-2 

-3/pAAPttJ:0. ^I'tiXim^irl&^^iP^ 
DPYIg«<2% T=^-xhyy, i%:Ky'<r 
h:^, 0. 5% ^~xhx.^xh^i^h. 0. 5% 
y:^si*y*>A, 0.0 5% «ffir7^^^>">A. p 

H6. 5) ?:8 0ni ltt2X/c5 0 0m 1 SHft77^ 
^CffiSLfc. cnS:2 6X:. 2 10rpm£O^TJS 
St. ^SB3te7BB(OmS±ffltOPLAlffitt^. a 

1 t;E«lL^^Ta^L^:tSm. C^i:< i 1 3 0 
U/m I iD?£tt/r^^>fl^:. ClfO^^tiMU. r5 

K5:fiL^L^i»r>t'^^/V^ - :ty-t' M-2- 
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[01 13) ;cor>t'^^r/l'yt >t'jHf M-2-3 
/pAAPtfcco^^m lOuVmntlX. 10 

v^t^'SSre^a < ifyP h rn 7 M I - s : 
-r/l'hyn^:^ttS) Srfflv^T-hn-tn'D-;^K (TV 

i^t'^vw^t^i^^^— fe'ggaaiLn^if=^i gG^^jiHt (m- 

>^p=^f4^;i ^ry-tr ^i-2-3/pAAPttt:iiv%r 
P L A 1 *i:AA*c^$tiT v^i:: t3&fm2$nfc, 

[0114] 

[^fi^^) OJbiOri: < , J: 

ISl 1 r^XS KpRAV 1 2£0$!lRRSa5fl^. 

ATC TTT ACT 
Hel Phe Ser 
-26 -25 
GCT CAC GCT 
Ala Gin Ala 
-10 

aC AAT AAC 
ixu Asn Asn 

GAT GAG AAC 
Asp Clu Asn 
25 

AAC TGT Ca 
Asn Cys Pro 
40 

AAC GAA TGG 
Asn Clu Ser 
55 

GAG Aa AAC 
Glu Thr Asn 

GCC AAT TGG 
Ala Asn Trp 


[02] r^As KpRAV4 3<omm^im. 

[03] r5XSKpRAV885<0$9iS9S5^. 
tH4) r^;^5HpRAV825tDfill^. 
[05 J T^;^ 5 F P C Y 3 3 9ir>fl^. 

me) ryxi)^p AAPion^. 
mm^: 1 

S?>IiO^$ : 888 

cDNA to mRNA 

itt* : r:X^^A^X • (tepergUlus oryza 

e) 

mLi:^i^^ : ens 

^S-^-TE^ : Mt_pepti<te 
Cl^a: 79.-885 

nm^^t^n: si«_pcptide 

aa:l-.78 


aC GCG CCA nG GOG ACC GH GCA GGT QA TH nA CTG 48 
Leu Ala Arg leu Gly Thr Val Ala Gly Leu Phe Leu Leu 

-20 -15 
GCC CCG Ga TCA CTG CGC AGA GAT CTC ACC TCT TCC CH 96 
Ala Pro Ala Ser Leu Arx Arg Asp Val Ser Ser Ser Leu 

-5 .1 5 

CTG GAT aC TH GCA GAG TAG AGC GCC Gtt GCA TAC TCT 144 
Leu Asp Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cys 

10 15 20 

CTGAACTaACGGGGACCAAGTTGACATCCTaGnGGC 192 
Leu Asn Ser Thr Gly Thr Lys Leu Thr Cys Ser Val Gly 

30 35 
TTG GTA GAA GCG ca Ta ACC CAA TCA TTG GAT GAA TTC 240 
Leu Val Glu Ala Ala Ser Thr Gin Ser Leu Asp Glu Phe 

45 50 
TCA TCC TAC GGC AAC Ca GCC GGG TAC CTC GCC Oa GAT 288 
Ser Ser Tyr Gly Asn Pro Ala Gly Tyr Leu Ala Ala Asp 
60 65 70 

AAG aC QA CTC CTG TCC TTC CGG OCT AGC GCT GAC TTG 336 
Lys Leu Leu Val Leu Ser Phe Arg Gly Ser Ala Asp Leu 

75 80 85 

CTC GCC AAC CTC AAT m GGT CTC GAG CAT GCC ACC GAT 384 
Val Ala Asn Leu Asn Phe Gly Leu Glu Asp Ala Ser Asp 
90 95 100 

GCC TCC GAA CTG CAC ACC GGC TTC TGG AAG ca TGG ACT 432 


CTG TGT TCT 


(17) 


^H¥10-l 55493 


leu Qfs Ser Gly Cys Glu Val His Ser Gly Phe Trp Lys Ala Trp Ser 

105 no 115 

GAA ATC Ga GAC ACC ATC AQ TCC AAA GTG GAA TtA Ga no TCG GAT 480 
Glu He Ala Asp Thr He Thr Ser Lys Val Glu Ser Ala Leu Ser Asp 

120 125 130 

CAT TCC GAT TAT Ta TTG GTC TTG ACC GGA CAT ACT TAC GGC OCT GCG 528 
His Ser Asp Tyr Ser Leu Val Leu Thr Gly His Ser Tyr Gly AJa Ala 
135 140 145 150 

CTG GCA Ga'aC GCA GCB Aa Ca aC OGG AAC TCC GGC CAT ACT CTT 576 
Leu Ala Ala Leu Ala Ala Thr Ala Leu Arg Asn Ser Gly His Ser Val 

155 160 165 

GAG aC TAC AAC TAC GCT CAA CQ OJA QT GGA AAC GAG GCA TTG GCA 624 
Glu Leu Tyr Asn Tyr Gly Gin Pro Ar« Leu Gly Asn Glu Ala Leu Ala 

170 175 180 

ACA TAT ATC AOG GAC CAA AAC AAC CCT GGC AAC TAT CCC CTT AOG CAC 672 
Thr Tyr He Thr Asp Gin Asn Lys Gly Gly Asn Tyr Arg Val Thr His 

185 190 195 

Aa AAT GAT ATI CTG CQ AAA CTG Ca OCC ACG CTG CTC GGG TAT CAC 720 
Thr Asn Asp He Val Pro Lys Leu Pro Pro Thr Leu Leu Gly Tyr His 

200 205 210 

CAC nc AGC CCA GAG TAC TAT ATC AGC AGC GCC GAC GAG CCA ACC GTC 768 
His Phe Ser Pro Glu Tyr Tyr He Ser Ser Ala Asp Glu Ala Thr Val 
215 220 225 230 

ACC ACC ACT GAT CTG ACT GAG GH AOG GGA ATC GAT GCT ACG GGC GCT 816 
Thr Thr Thr Asp Val Thr Glu Val Thr Gly He tep Ala Thr Gly Gly 

235 240 245 

AAT GAT GGA ACC GAC GGA ACT AGC ATC GAT GCT CAT CGG TGG TAC TH 864 
Asn Asp Gly Thr Asp Gly Thr iSer He Asp Ala His Arg Trp Tyr Phe 

250 255 260 

m TAT ATT AGC GAA TCT TCA TAG 888 
lie Tyr He Ser Glu Cys Ser 
265 

m^cO^^ : 2 9 5 S?I|C0S : SQS 

£^ 

Met Phe Ser Leu Ala Arg Leu Gly Thr Val Ala Gly Leu Phe Leu Leu 
-26 -25 -20 -15 

Ala Gin Ala Ala Pro Ala Ser Leu Arg Arg Asp Val Ser Ser Ser Leu 
-10-5 15 
Leu Asn Asn Leu Asp Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cys 

10 15 20 

Asp Glu Asn Leu Asn Ser Thr Gly Thr Lys Leu Thr Cys Ser Val Gly 

25 30 35 

Asn Cys Pro Leu Val Glu Ala Ala Ser Thr Gin Ser Leu Asp Glu Phe 

40 45 50 

Asn Glu Ser Ser Ser Tyr Gly Asn Pro Ala Gly Tyr Leu Ala Ala Asp 
K 60 65 70 

Glu Thr Asn Lys Leu Leu Val Leu Ser Phe Arg Gly Ser Ala fep Leu 
75 80 85 


NZNA-0001220 


(18) 


^ra¥10-L55493 


Ala Asn Trp Val Ala Asn Leu Asn Phe Gly Leu Glu Asp Ala Ser Asp 

90 95 100 

Leu Cys Ser Gly Cys Clu Val Bis Ser Gly Phe Trp Lys Ala Trp Ser 

105 110 115 

Glu lie Ala Asp Thr lie Thr Ser lys Val Glu Ser Ala Leu Ser Asp 

120 125 130 

His Ser Asp Tyr Ser Leu Val Leu Thr Gly His Ser Tyr Gly Ala Ala 
135 140 145 190 

Leu Ala Ala Leu Ala Ala Thr Ala Leo Arg Asn Ser Gly His Ser Val 

155 160 165 

Glu Leu Tyr Asn Tyr Gly Glo Pro Ar« Leu Gly Asn Glu Ala Leu Ala 

170 175 180 

Thr Tyr He Thr Asp Gin Asn Lys Gly Gly Asn Tyr Arg Val Thr His 

185 190 195 

Thr Asn Asp lie Val Pro Lys Leu Pro Pro Thr leu Leu Gly Tyr His 

200 205 210 

His Phe Ser Pro Glu Tyr Tyr lie Ser Ser Ala Asp Clu Ala Thr Val 
215 220 225 230 

Thr Thr Thr Asp Val Thr Glu Val Thr Gly lie Asp Ala Thr Gly Gly 

235 240 245 

Asn Asp Gly Thr Asp Gly Thr Ser 1 Ic Asp Ala His Ar« Trp Tyr Phe 

250 255 260 

lie Tyr lie Ser Glu Cys Ser 
265 

ffi?9#^ : 3 h;KDi;- : 

: 15 : 

Gly Gly Asn Tyr Arg Val Thr His Thr Asn Asp lie Val Pro Lys 


1 5 

mtl<n^^ : 1 2 

mm : -^m 
mi 

Ala Trp Ser Glo lie Ala Asp Tbr He Thr Ser Lys 

5 10 


10 15 

mi<7>^^ : 3 9 

&m:-^ 


1 


5^ 

Leu Thr Xaa Ser Val Gly Asn Xaa Pro Leu Val Glu Ala Ala Ser Thr 

15 10 15 

Gin Ser Leu Asp Glu Phe Asn Glu Ser Ser Ser Tyr Gly Asn Pro Ala 

20 25 30 

Gly Tyr Leu Ala Ala Xaa Glu 
35 

: 26 


NZNA-0001221 


(19) 


^B3¥l 0-1 55493 


Asp Vat Sa- Ser Ser Leu Leu Asn Asn 

1 5 
Ser Ala Ala Ala Tyr Xaa Asp GIu Asn 
20 25 


m^<0^^ : 3 0 


S^#^: 8 
S^(!0:g$ : 1 7 


9 

mflCO^^ : 1 6 


mfi^^ : 1 0 

ffi^CO^? : 2 0 


: 1 1 

: 2 0 

: -4:0 


mm^: 12 
SWJ£?>^$ : 28 


a£?iS^ : 1 3 
: 4 0 


Val Glu Ser Ala Leu Ser Asp His Ser 

1 5 
Gly His Ser Tyr Gly Ala Ala Leu Xaa 


20 


GAYYINHYG CNCARTA 


SWrCBTTRAA rTCBTC 


oGTcaccAC GcarrcAAA 


mi 

TCCOTCTCA AAGCCAGAAT 


GGGTCCACAT GAAACaiTC ACCAGm 


25 


Leu Asp Leu Pbe Ala Gin Tyr 
10 15 
Leu 


Asp Tyr Ser Leu Val Leu Thr 
10 15 
Xaa Leu Xaa Ala Thr 

30 

m\<7>m, : ft(OmSi < -^B^D N A ) 
17 

}m<7^ : ffic^KK (-^fi^DNA) 
16 

m^crym^ : ffitO^ (^filcDNA) 
20 

S?diO^ : fi!ii?;KK (-^BtDNA) 
-'W rfr-fc-f ^ : No 

r>^-tyx;yes 

20 

h:K0£/- : 

ae?»l .: ffii^JSlK < ^« D N A ) 
/N>f:t;-tx-f No 
r:^^'t>'^ :No 

28 


NZNA-0001222 


(20) 
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;K'fex -f : No 


wm^i 14 

mi<7)^-$^ : 4 0 


S^«^: 15 
S?«c?>^$ : 2 9 


AGAAGGGAAG AGCTtiACATC AATCTTGTTG ACAttAAGCT « 
E5!lO^ : ffii^)^ (^DNA) 

AGCTTCGTGT CAACAAGATT GATGTCAGCT CTT 


CCCTTCT 


CCCAACOTC TATGAACAH OCaAATAT 


40 

>N>f;}?-tTY3&;V: No 
ryi-tyx : Yes 

29 


311 




£coRI 



NZNA-0001223 


(21) 


55493 



NZNA-0001224 


(22) 


0-155493 


C@5] 

SI 5 ' -GGciCG>cMCiuuuaa i maocagrTT-3 ■ 

K X & F T 8 L 


A2 3 • -TCCaiaOCnCM.1 rUi-il.-UUkC]30UriCG)lGUGGGMGX-5 * 
LRVHKZDVS SSL L 

SixOXTZ 

*1 S'-TLCAATOOCTTAC&AGTATCTTOGAKCCC-S* 

I 3 E c a • 


CPYJS»»: 


iH9 ^5— eJSORit 


0.8^ kbp 



PCY303 
OJkbp) 


NZNA-0001225 


(23) 


^m^l 0-1 55493 


7X3 y h'^-i^^oa^ 


(51)lnt,CI.5 


CI 2R 


(CI 2N 

1/19 

CI 2R 

1:865) 

(CI 2N 

5/10 

CI 2R 

1:91) 

(CI 2N 

9/16 

CI 2R 

1:91) 

(CI 2N 

9/16 

CI 2R 

1:69) 

(C12N 

9/16 

C 1 2R 

1:865) 


mscasytnxi£iffriTa2^^ 
^iKifyiiKz£DriTa2iK8^ 


) 


(72)%^ m (B-flS 

ma®v^i5&i^fiBrF;(i^:^389- 4 


NZNA-0001226 


